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■T J ft^CBL, i9ff»Cli, fe^rtgM-^A £ *Lfc£ft?&S*ffl<9 

&a as # sr *■ # J® * tt«a« rt # n k « a *rt£ * m 

g ^£ o 55- IF ^ da , lc S^fEJE U > ^ ^gil ^ ^ "T S'J 
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6 4 9 3 0 ©i^ffii (fiii5 2 0 0 l¥9^27B o T , TB^ffi 
IP WO 0 1/6 4 9 3 Oj £: ? ) ld*S^T. tfc^fl&fifcfife&^-f'S*' 

i-sjNBB&^mat-. ( it <5 . 

Z>frtb(D£ 6> * 5 Bfc ^ *s RH t * o X „ 
H 83 o IB 5* 
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v 4 * m m fa m <? ^ '< * w * m w s - t a* x* # s . c o * >• * sc 

tt. 3* # *» J& 38 ^ * i£ 5 i , /Mfifr*±.K:BI^ SI i It 

flc^i^tSJ: 5 C&lgu, rcD£5^3fc^£*bfcB SLJFFifc * >r /v* 

iJi, &>£tf ftp JfiSr KfB»i-5ttflc«r»^ £ -fr 5 C £ ^© 

Z> i -c * 5 o 

^^te, 9 Z"<* 9l<D&fcm7GfcW J 3-1-Zi'X7-'( ^ (Cys) Bll^ 
ft- 1 4if LTl/^. r*L£>£> Cys a^ttJ&jfcSftfctfc^OttfiiSrf&J 
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<7?£&^-f-6^ t RlJ:oT (fcSlMi* CltLb Cys Sl^^ttff 
L0 f7i /»B^I ld*5 »tS N ***P»*>fe»*.T 76,90,139,147,149,22 

i m a © ix^x^ ^assre^ 137,138 #g <d*/*t>( 

Cys a^<£>efcS£te> teOT^S^offt^jftt^i 5 . Cys^SS: 
Rrt tiJ*3 J; -O^^f- ^ £ o T ^ 5 Cys ^S^r^:^ 

-tzTzsmte, mm-mmmftmzftte-r % t s tis c ys ii 

(i^Tk'ttOT 5: / ^ (0lJx.fi77-V (Ala) IS) , U^ftU&l: 

a^^t^stsiti^ns cys is«i*tt©7 5;i? 

20 ir y ^ (Ser) SIS) 5> © *> s »■ * I- ^« 

«5*S-e« ^tbfc^^-t-y tt^F-«rf^»i-5 - £ &X* 
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*»M03f&**feri, **wo«sa«r«:-^i-5 

& ifc t? & o 

io m® co®m^t^p^ 

^fffc-pt, cys !i£^f$$ tL5t&©t»t^i^ * i"<* w^m^m 

I2lt *3SWfc.«5 tf»£i-/*fc^£r*/*i-SHBsAg S * V* 
15 -Cfcot, Cys aS^g^^^Sttr^^^l©^ ^s<?m<OT K J 

m 3 li, #3§0J1 fclfliS t^t;tif Srt^tSH B s A g L * W< 

®4 (a), si 4 (b) w: s *mmKffiz>*2£-r ; tf^t^tsH 

20 B s A g ^ 1 i^f i^S^t*LfcI*it'fe !) > HI 4 

(a) It Cys il^lIMittfcHB s Ag^y/^I^, SI 4 
(b ) 112 ^l^lit 1/fcHB s Ag^y^^f^^ttv>5„ 
ES 5 tt. tpQ-t S &£^©^Jj§i'l££^£M£ 100H 
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0 6 (a) ~0 6 (h) *3g9!te«5 H B s A g ^ £ 51 Jb $k 

#(H 6 (a)~H 6 (d)K *rctt^«7C*#(ia 6 (e)~IH 6 (h) ) X' V =c 

87 (a) 0 7 (b) fit, *I^(I#5HB s Ag^^&IV>TH 
e p G 2*»J& — itte^£^Abfc^^0 2gA^^£r^L-C^5 0 

18 (a) -08 (f) fi , *»BK«5HBsAg|i[ftf*)5B 
NP-Lm8 £JB V^TH e p G 2^JlS^5t^ J f-%^AUfc^#^^A 

0 9 (a) -19 (c) X% , **iKffi5HB sAgtt^-pfcSB 
NP-Lm8lffl^THe p G 2 *B JIS — 51^^ *r 9 A b fe*^ ©I A 
$J^&^L N 08 (a), (e), (f) £ & ± U El ® "C 5 . 

010 (a) -0 1 0 (d) ft. fcfllSHB s A g ffi.=FX&> 
5BNP-Lm8 ■& 1 IM 4rT'ft#Lfci<7)$rfflV^TH e p G 2 

011 (a) -011 (d) J4 % *?|PJ1I#5HB s AgtfTfc 
£BNP-Lm8 Iri^tH e p G 2 jffl — it'K^&^ALfcii'B'O 
#A$J^£r^ LTVn £> 0 

012 (a) -012 (d) tt % *3SSKfli5HB s Agtt^-Cfc 
5BNP-Lm8 Sr/Bl^TW i D r *B J& ^ Mte^F & M A V frigr^ <D M- 

013 (a) — 013 (h) It, *8flCffi5HB s Ag&ft*) 
5BNP-Lm8h BNP-Lm7 b tl^THe p G 2 SB l& ^ 3t 
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^ ^ st tc^^^Hi^-^ (tfcfir-r^tfs <o m& &m$nr § * 

tttt, ffi * <d 4 jv * jft» £> # b ft 5 -fr ^ 9 4 A- * ^ & SS B -f 5 - 
fc3&ST?*5. **6«J^t4, Bllff^^^^ (Hepatitis B Virus: H 

bv) * >"< * ft* a* 09 a* $ fl 5 (^T, :^biit^^ 

/W**®fctJSl* W< * THBsAgJ ■& IB 1~ 5 

^^f Srll^^tSi:, EJ^w<*|t*±* /htefriR-btett* ft 
irUT^m. ^ 38 £ ft . t LXfeffi^ii50t*fc5 0 ^ © £: # . 

g <& L * W« * «d» *©fllfZ S^l-#^ OPI * ^ jt 36$ 

ifoiif tifcHD2 0 nm, * S JKl 1 5 0 n mrofRft^Sf^ 
$ ft 5 r 4: SrjLtU ffc^bTV^S (J. Biol. Chem. , Vol.267, 
No. 3, 1953-1961, 1992) „ £ (D £ 5 ft ^ Kfc , HBV^yA£^<-^ 
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_LtE h b sas<ds?i"<?w ( & $e <z> ^is m # m ) ft , * V * 
K(D@e>fbaS7uicH^--r^ > (c ys ) mm&^n i 4 u-cv> 

s 0 cnb© cys afcattfl^Sftfcte^ttfcafcfcWflp u-r^s £ 
fensas, ©^^iWMiimfc 5 i> cys a S fa ± ^> ii » * V 5 

cys Sio: *>±S»3fe©fM#ni:fiK-efci> toSrSttSitfci 

Cys aS<£>§Mite$H-PI^ £ 5 ©-Ctt&V^s, HB 
s A g %k*(Dm&&fet££>t£l<^ <£ 9 t^'JtS J&3ftf So HB s A 
g 0? L ^ Rttff#HI!&Sttfe*P#:-efc S PreSl PreS2 £ % S * > 

'< 9 W t h ft 5 *s > S ^ y/^f t*D^t}j:7 5 ;i?;$tltt 

h b s a g n*<oWfm^<o&m&'J?te^ t e> ^s o -tr-e. s 

y/^f (c^f tLtt^^^T-fy (cys) g£i 4lg] (Bliofijs^si 
s * v /< * ® m * in 5 l 4©<d Cys^Sfi. s ^y/^f ©75 y 



WO 2004/002459 



9 



PCT/JP2003/008244 



mmm<D N j£i&n&frb$kX-X , 48,65,69, 76, 90, 107, 121. 124. 137, 13 
8,139,147,149,221 * g *f 5 < H 2 T Ift SB ) . BlO**HC* 

1~ £ *5 9 , HBsAg^W ? WteWkMM? ^^^ItfcD, N 
ffl© PreS IH^flS&^^fFM^fc 9 . -t*t»C«< S * ^ * K £fl # t? fl^ 

C «9^ftirttftoT^5„ o* 9, s *V 
P>fr5 0 JiSEUfc 1 4iOCysaS}i, 48.65.69 #B #*fc^rtfc#«E 

l, 76, 90,107 # a 2 l» 121,124,137,138,1 

39,147 # S aS*fc^-*«BK:*ffl b, 149,221 f 3©IfI|5tt 

r^l 4 {@ ^ Cys ^SrofC'&f Cys iStt#CPIll^5 

t,©T?tt*VN3as, KJIil^fiCiS J:Tm : J L **Bfc#3El' 5 Cys C 
**^3EV><feiE^fc 5 ©* s »* bV>. AflEWtCtt, 76,90,137,138,1 
39,147,149,221 # g & « & U fc *> O & f& £ U < , ^^b©80© Cys 
aS*»6>StftL^ttSc© Cys ^S^f^LfctO^ J: 19 $f 4 L^„ ^ 
©■t>-Cfe* _hlE8o<75 Cys Si £ i" ~* T em U fc o . fc6Wi_hlS 

80WCysaS©H 137 # 1 138 # g © Cys $s£^fl-£r 

_L1E Cys iI^fUt5i^l^ Cys ^Stttt 5 T 5/ ittt 

# <d t s: y m > r v — v . if ]) *s is „ I'y p^->^, n >r ^ , ^ 
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Quikchange Site-Directed Mutagenesis Kit ^ h 7 ^ ^ — f± 



PCT/JP2003/008244 

1 0 



WO 2004/002459 PCT/JP2003/008244 




? flte. JblS?> BlOf ifc * ^* 

^ ® ^ Jgc ^ > If t~ P£ k £ t> ^ tm£ ft < , 
1 35s -C £ S * is * ® T? ^ »i , ifroj:5 4t)©T't>±<, Wj 4fe *S IS , 

* K 3&s & F*l K: 33 V> "C 81 ft: fc^jST 5 RTIStt^fe if tt. 

Hl^t±iMWO 0 1 / 6 4 9 3 0|:i^ &3?hZ>tfzm®E.*$l'J> HfcBl 

✓<*R«rttanUfct>©«:, «fc ?g fifc «B & ^ ?" 5 * w< * SC i: b T ffi 

^3iftfSf&#^ (*fcttiftS?Hlife^fe 
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4«l:ft*t5^, #Z&* mm. ll&Kfe U < 

^frftlCtt, jiaU&H^SWtStLSEGFS^^^I L — 2 g 3£ 
JC^i-^iTC^^EGF, ^fcHBV^it^i-^ Hr^^-t^tjlS, 

LT#&ttfc:#IB]!S*A4&K«:iS&!>i£t?t><ai: Lttl-efe5 0 $I £ ti\ 
tit, Wtet*A*Kasflf»Jft*m$£ 0 JHBJ&*A4fcft<©JJFJK 

CHb^^J3S^A^K^-bfBO^^-^-y *fc^Kl»A-r IT 
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£> B M BTifc *? 4 ft* * * ffi StJK * > ^ ft ft- = - K 

^mmm^9 z*"<9KK9 i"<9 'gmM&M&^-fcmm&Mm-rzx 
m t? fe 6 o 

PS#, &l*Jf*l&#, JHB£l*)iS:#> ^TS^f ^itf 

r 2jc3SW <DMffl&fB V^{;£. in vivo feSlM* in vitro 

© 1 * 7" ;y 7* <h l^Xft o CI t> rTH ft 5 <£> fc 5 o 

^$ti5fc©i?l±*<, $B Id o v> T f± 4£ *■ ft ffi^l-^ rT £ -e 5 £ t 
lit 5 T t> ft V ^ D 

J^T^Hife^H- *5^T , HB sAgtii« HBV (Dft~W9 I"* 9 W 
"Cfc ; 5BifF^!)-f;l'^SItt^ ( Hepatitis B virus surface 
Antigen) &7jk-f e HB sAglt B2 fc^t i 5 fc2 2 6fl©7 5 ; 

fflJCS 57? ;» (pre-S2 peptide) # ft *D b fc t> <D M * > '< 9 St . 
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>/^f ^N^ffiftU^, 108fcb<W:119T5 ( /fife ( pre-Sl 
peptide) asfl-in Ufct)©^L^>/^f -cfcs. 

HBsAg L * ^ fC<75JhfE Pre-S ip$4 (pre-Sl, pre-S2) fi , 

5 bftTV>5 0 Pre-Sl tt. JT «l JIS E SI *S i - 5 «S Sr ^ *> x pre-S2te. 

(jfcttftl 1) Cys 8S#iftS*lfcHB s Ag L*W**R&=i — 

15 ^^^blCioT^^^tlfc J. Biotechnol. , Vol.33:, No. 2, 157- 

174, 1994 !S*c<£>;££H£g-^T , pGLDL II P 3 9 - R c Ttl 
^ii^jlfcHBs Ag L* = K1" 5 Jft^-^BrtfS:, 

jfflfl&ISilffl^^;*^ K P TB1455 © SRa' 7" n * — ^ — © T 2ffB fe* & 
h T , pB0442 /7 7> F^ifc. HB s Ag L*l"<*fF©ifcgE 

20 W E ?!l # 1 $ ft> T $ y BIE?llf±E3RI#-3- 2 K^SftTl^S. 

#biifc pB0442 ^ 5: J; <0 % DNA £ y ^ /Mbi"" 5 K12 * 

(DH5a£fc{± XL-1 Blue) ^IffeiL, y ^ /Wb $ ft pB0442 7° 

pB0442 7° 7 ^ ^ KOHBsAg L^>-^^^Sr=i — K "f- 5 Si 1$ 
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*5V>"C\ Cys ^SSr = — Ki"5^SiB^JSr, Ala a* b < f± Ser gig 
- KtS^liS^Jtr^^tSfcif,!^ pB0442 ^7*5 KSril^i; 

lt p c r&&/b ^^tcu&iftmft&m&mmx&fc * ^ ^h^a l 

fc„ J^TIugl3SrfflV^T48#|0 Cys ^ft^ Ser £%&\ZLW.& £■ fritz. 

mmy? * ^ khto p bo442 * $ Kiii3 ^^-r £ 5 sr 

a ' -?Xi=£— <? — HOTiiCHB s Ag L*W^ff:£r=i~- K i~ 5 
^tUTV>5 0 ;©/7^? h'CfcitSHB sAg L ^ W? ff 
©4 8»I© Cysj»SSr3-Kt5 = K> (tgt) ^-g-tfM^tws 
?r«AUfc^^ty ^5?^ u ^- 5=- Kty?^ -v — ) I: /-n /f / ij ^^x^ 

fc„ C fI?rtAtfc7"7^-7-|j: x il©4 8 # g <D Cys ^ 

so^ K>i^-7 7 f mm& tgt, ^ - ^ aga) ^^5^5 

^iSff-Lfc. ^ *L ^ £ o T . 4 8#g © Cya = K^(tgt)sftS Ser = 
(tct) jcgm $ tltczf? X 5 FfcititS-fS £ t 75* -e# -5c 

* 1 &.± t mmcoxm-e „ 1 4<®<^# c ys ^s^i oiit§ 

:ii«TJ*5577yfr7^-ty|> ( 1 ~ 1 4 B K *3 £l>*i£ 
IPptf) 2 o^fcte 3otf> Cys ^ £ £ m B# ^ Sgll" 6 ^^^v^Zf^^-^ 
— "fey h (15-1 7fr@) ^>^«IH?IJ^^i- 0 li&f (if^^i! 
5 Cys mm<D$LW (S ^>-^°^KT5:/^(D N h %k X. fc ifc) & 

^L, ^t5y7^- (-£^^iH!l£T>^ir>-;Mfl]i:£> — jga) (75 

®m^gc75^lE^, rc/48/Sj AS 48#@<7) Cys Ser ^S^f^ 
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£f*5 ?> ^I2M#-^ 3 ~ 3 6 U:^£;fc,-0>5 0 ft ;b % §g ?ij :g: i # 

IBW«**$ix, ZATmmtc, iB 3 *3 it/ 4 a* 65 #1, 

5 feitfeas 69 #g, I3^lJ#-i-7*5J:t>*8^ 76 # g % £JU*-8-9«S 

«£ I* l o as 90 # g , IB?U#-§- 1 i *$ £ t* i 2 as 107 S g x IBM #-9- 1 

3*5 J: 1*1 4^ 121 #g x 1B^J#^-1 5*3J:^1 6^ 124 #g. £8| 
#■§• 1 7 4J J: tJt 1 8 is 137 # g , IE?U#-5§- 1 9 is £ 2 0 as 138 * g , 

nsxu2 2 as 139 #g, ib?ij#^- 2 s*$j:tjt2 4 as 147 

# g , IHM#-§- 2 5 J: If 2 6 as 149 # g , B?V*-9- 2 7 *S £ t>* 2 8 
as 221 #g <D Cys aifelOlftt^yy-f^-fey h^tt^G^lfr 
* Ltv ^» ^ LT, IB?!]##2 9 *3 £^3 0 as 147, 149 # g „ £?y 
#-§-3 1 *5J:T*3 2 as 138,139 #|©Cys SI, £31**3 3 *3 i 
3 4 as 137,138,139 # g <7> Cys tttt 5 v-t ;/ h i£ 

iSEJiJ £^ LTV^, 

PCR S^li, 50 M 14> icmm DNA 50nmol, -0- fife DNA Zf =7 4 ^ - 
(^^^A^°'7-r-^-)# 15pmol x dATP 40nraol, dCTP 40nmol, dGTP 
40nmol, dTTP 40nmol, Pfu turbo DNA polymerase 2.5 J*# % 10 mM 
KCU 10 mM (NH4)2S04. 20 mM Tris-Cl (pH 8.75), 2 raM MgS04, 0.1% 
Triton® X-100, 100 ^ig/ml BSA * T? , 9 5 °C 3 O^Dfif, 9 5 °C 3 
0?>\ T^-yv^l^- s 6 8t20^©SJS:^l St^^^tr^o 
/Co T = -y >^OH*tt^9-f ▼-icj; 9AftQ . *lfcfE«Ufc 
<b *3 <9 U . 

KJfcfcTtt. ^ DNA *rf||^i-*«K»* Dpnl (10,000 
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• # 

1 8 

Cys ii^ft$tlt^/£V^7 ^5 K DNA fi , _bfE Lfci ? DNA 
^vMbi" S^cillrff te^LTHTl>5(Ot, DNA li^f 

/Wb£*LTV^„ — Cys aii5ii$iifct(Di^f/Hk^T 
V^frV^ Lfc^ot, f'J P1S£* Dpnl <fc iSDNAO^^^-^ 

£*L5 0 ao DNA, SP*> Cys g em £ £"1 L * fl DNA Id 

£ 9 XL- 1 Blue Sr^^femu, # P, fc ^ n = — ^ ^ ^ x 

5: K DNA SrIS&fcH Ufc 0 #e>^Lfc^7 ^ 5 K DNA Mt % fjHj m ffi m ifi HI *5 «fc 

t.tc, KlO±5t LTfl^ Lfc Cys iSSfil L ^ > /•? ^ :/ ^ 

5 i £ j; "9 , $ < co Cys ^i^tiUfc L * ^ 

5!-LT, l ~ 9 f@tf) Cys «feS3ftSgfe^ $ ftfc, 2710^7 
* 5 KtfffifeLt, 2 70(7)7"^^^ K # •§• (No. ) *5 £ T>* £ fit 
( P B0***K *:<D&^? ^^^SfcfeftSSmttg^^ 2 icij* Ufc„ * 
fc, 04tHB s AgL^y/N-^f Ol^fliSrili-e^t, S 

s *w^So7?/ mm^iiW: (s(-tr y >) * fete a 
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(* 2 ) 



dBO No. mWti&W: 


1 


454 


C/48/S 


2 


497 


C/65/S 


3 


498 


C/69/S 


4 


468 


C/76/A 


5 


455 


C/90/A 


6 


456 


C/107/A 


7 


460 


C/121/S 


8 


461 


C/124/S 


9 


465 


C/137/S 


10 


466 


C/138/S 


11 


467 


C/139/S 


12 


499 


C/147/S 


13 


469 


C/149/A 


14 


470 


C/221/A 


15 


511 


C/76.90/A 


16 


514 


C/90/A, C/139/S 


17 


518 


C/90/A, C/147/S 


18 


513 


C/90.149/A 


19 


512 


C/90.221/A 


20 


519 


C/76,90,221/A 


21 


520 


C/76,90,1 49.221 /A 


22 


528 


C/76,90,1 49,221 /A. C/139/S 


23 


529 


C/76.90,1 49.221 /A, C/147/S 


24 


533 


C/76.90.1 49.221 /A. C/139.147/S 


25 


539 


C/76.90.1 49.221 /A, C/1 38,1 39.1 47/S 


26 


540 


C/76,90,149,221/A, C/137.138.139.147/S 


27 


541 


C/76,90,1 49.221 /A. C/1 07,1 37,1 38,1 39,1 47/S 



(mmm 2 > ii^ahb s a z%l=f<d cos7 mm^ £%&m.tmm 

( 1 ) tllAH B s A g -%L=i-<D C0S7 U JiS \ZL J: -5 3£ 51 
*^**3fe*lja«E C0S7 £ * isMlfilhffi (FBS) 5 % £r * tr ;50v-< y 
= 5fc£^ — ^/HSift (DMEM) tfi-C* 3 7 °C . 5 %C02 TX^« L, T-75 7 
7* = (77^3^1) lftfcfc!94 x 1 0 6fi©»te^#fc„ - 
2t\ RPMI1640 Jgtfj 1 0 Ml \Z.y;\,=!^* 18.5mg^iDi, $ h IZ £. (73 
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1 Ml 2 n 1 (O 50mM <D v 5 ^ & X U ^ > — ,v ( DTT ) £ £ D ^ 
trfflS Lfc 0 C 0.3M MC_h|5£^4 x 1 06i© C0S7 #Bfl& t m 

Jft 09 1 T ft b *i fc 7 * 5 K DNA 5^gtril^L. ^u^hntffi^- 
zs a ^ * ^< -y h ( «^fM3 SEgf 4 mm) |£ L fc & , ^V^hutftu- 
* - ('<-f *9 * Ktt«) Srffl^T 9 5 0 u F v 0. 3kV 
^lA^ft^ofc, ^F-a-iy h^KOSSBiatr 6 O mm^-f y 
= >-f±M) 5%FBS Sr-^tf DMEM 6 Ml + T 3 7 C C,5%C02 

ro ^ TT " 14 15 B#W#*£*Tfcofc« % J$*fe* 6 Ml © *i jfo. ?f ±g 

CHO-SFM II (^ythni? B ^tt«) |:Jj|U, 

(2) IMAH B s A g ®L^(Dtftm®HZ X SfcSfcfcJ 

m IR L J£ tfc 9 0 /z 1 1 % FBS £ tf ^ y =t V ^mmmm 
(PBS) 90/i 1 ^in^LT, IMX HBsAgTiy±^i/*TJ*(y't-}- 
J: 9ttJWte&fcai Ufc. rcT. ft Date * *r L T v n 5 » 
HB s Agtf^i^^^fcir^JiL, r. file J: 5 #3t*fc* fc ^ 
^HB s A g&*<Dft&ZmmVtc 0 m 5 [Zzfy * * K#^-l~2 

5lo:/ ^>; Ktn ± u ^m&mxz tut 25i©iiiHBsA gi D 

^^t:^tiiLfc^mir^bfc 0 o 0 t Vftm&<D 

fee fc*5, 3 0«J:fJfe o fcHgUcffi Lt Ulil^^-T^ Lx 
1 4 fli©# c ys i S^rf^LfclS^d ~i 4fi@)|:j:5i: < 
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TV>*: 0 Wfc. 76, 90, 149, 221 # g Lfc k c^^^^^ £ mm** 

^M^±©^tt|:^LT^fc 0 C ys as 

fc„ 4*te, 139,147 #g Srf^LticiS^^it RH»*»*tL«±© 

$ feJCM^^feiirfc, 2 ~ 9 Cys iiS^ttLfcHB s A g L * 

(3) ISIAHB sAg^^-ro^^^^^^n^^^^^^j.^^ 
10 tti 

Kri/;bgit Mn-^yj^yur^; K^/u***» ( s D 

S-PAGE) ~**lszf* y (Western Blotting) * JB V> 

ff L < », [H]l|RUfc^±a 18 0jn 1 {C IMX H B s A g T y ir >f 
>Hr60|i-liB*T, *o<9^=L-^*rHIte***asfeiiife, 4 °C 

+ ft* a*. WbfrfcttM 0. 5M 1 © TBST ( 1 0 

mMTris-HCl if t P H7. 5, 150mM NaCl, 0.1 Tween20) Sr*P^T®» 
L % *fcfc3*fr*fTfe 0 T ifc« «r HI HX 1~ 5 ifei^jft tfs & 5 13 < b . 

COM?:2^^lt, 1 of±jt56*# T * 4, 5 1 o « ^« 5c * # 
t? SDS-PAGE 4rfr&ofc 0 JS5c£#Tfctt, -b IE & J§£ £ # ^ 
y-/V^ADXLT9 5 1C, 5MSiIlti^ SDS-PAGE £fTofct<DT% 



15 



20 
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7° h = * y — /u^in^L-f l^lt LfcV^K-? SDS-PAGE Srfro © 
JV* l &fct£Mc: IMX H B s A g T v ± 4 is 7, T A (DtfZH B s -Y 

6 (a) ~ (h) )„ (a)~ (d)\±m7t0kWX°(Dlfe^%: ^ (e)~(h)«^Jg 
5c*#T<0^*Sr^U, i'— >_fctf>Sfc^W: C ys t^ttt^^Lt^5 0 

T?tt 53kDa ttiZK y<> Ftf&btl. 3¥m7t0kVFiZ*3\,>Xte lOOkDa #55 
\Zs<> V&JLhtlit. iot, IIlHBsAg^53 kDatf)#^£ 

b s a g & 2 s fe^f-^fifeti tuits^t^ 

(jHJfe#!J 3 ) IIIAHB sAg*£^£ffiWcHe pG2ifi-0 
pGLDL II P39-RcT fc«L ^- * *L H B s A g L * > 
A g jtfi-?- t AtL^^T, i^f©|iiOfcJ6©f ^iHB s A gt 
OliiaSli (^^f^j^^fe) lil^ffiIWOOl/ 6 4 9 3 0 

t hffF««liaH e p G 2 H:*At5*fel:SiKt5. 
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3. 5 c ra#7 XJ&M^^ — t h IFF £S SB Jfe H e p G 2 £ 
1X10 5 cells/well |C 4 5 i 5 tttt L , 3 7 °C , 5 % C O 2 
TT 1 0 JfcjfiLflfrfc^- if D-MEM JBV^T — Bfe#* L, t^mmfe 

M t ft 5 X 0 \Z. Lfc 0 ^itAl HB sAgfe^li, 

K (GFP expression plasmid pTB701-hGFP) fc JS-g- 
IT, Pi8i4mmC^ a K5, ^ft^tt, 1 1 0 V % 9 5 O ,u F <D 

HepG2^lt^H^L > 3 5%CO 2 #ftTt*D-MEM 

S:ffiV^t4 BF^lLfci, He p G PCil^if I: 

#l*v-f-i*St*RitaiiUfc (8 7 (a))„ Jt«09£L-C\ 
MHB s A g fcfc^KloV^ fc, W*©*«teT?»5Hf|SI*©He pG 

^^■^Tfe^^^^fiH e p G 2fSf^iI?|^ 3 7°C, 5 %C O 2 

#4TTD-MEMSrffi^T4 0 IB #* L fc * , He pG2^T'CG 

(b)) B 

fc i: a x. 5 „ 

J^_bi 9 , Z<Dmm<D Cys 3*a*r«*UfcHB s A g&^&JB^T, 
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(MMm 4) Cys 5lS7®^J;tJ!8fil:f i^ftfc^HHB s A 
g at ^ fc. J: 5 , IIIHB sAg&^SrfflWcHe p G 2 ttJS^© 

5 f^y^Illf:|)0!rffflLt, H e p G 2 M — © Mfc^M A * 

76, 90, 149, 221 # i O Cys Ala ilCfi b, 138,1 

39, 147 # @ CD Cys ill' Ser iSCtj^ b fc ^ 7 * 5 K pBO 539 t . 
76, 90, 149, 221 # g © Gys J^^Sr Ala HiCg% b. 137, 139, 147 # g 

10 O Cys ZftXfe Ser £t£tCtt%Lfc:/? ;* 3 K pBO 552 £ , 76, 90,149,2 

21 # @ (£> Cys SII: Ala ^l^ggl b, 137, 138, 139, 147 # g <D Cys 

Ser ^l(Cf 5 K pBO 540 t b fc 3 ) 0 

7^*5 % *L ^ *l, ^" ^ 5: K pBO 539 , pBO 552 , pBO 540 
Jl5 H B s A g tftfnBNP-Lm7a. B N P - L m 7 

15 b, B N P - L m 8 t ffc-f 5 „ 

(* 3 ) 



77^5 K 






pB0539 


BNP— Lm7a 


C/76,90,149,221/A 
C/1 38,1 39,1 47/S 


PB0552 


BNP — Lm7a 


C/76,90,1 49,221 /A 
C/1 37,1 39,1 47/S 


pBO540 


BNP— Lm8 


C/76.90,149,221/A 
C/1 37,1 38,1 39,1 47/S 



(1) ISIHB sAg %L=^<Dft.U 
IIIHB s A g £ # £ fc t;i x ? y u Tjf V — =s 3 >*fc -e 
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C O S 7 llfilCSAlHB sAgfe^lS^^-DNA^iAL, 

*T, y->7/^m;iz&t>i£x , 5 % F C S -MEM«f C O S 7 

30 12000rpmT~fc5 o 3S*fr«, _L W =Sr K 51 * U , ^ > 

^ h o 2jf 3 (Epmedium:RPMI- 1 6 4 0 + 1 0 mM =i 

— * + 0 . 1 mM DDT) £ 3 0 0 ^ 1 M tl jNBttl £ ^ M L „ 

- 0>SBJ&MB!U:Jb3Z& 3 0^7^ $ KDN A P B0 539 , P B0 

552 . *>5^I4 pBO 540 £ 5 » g *■ ^ x. , tJc ± T* th h ib> C ^ 4> U X 
fcH>fc^a^<^ (4mm¥f |I$Lfc 0 midO. 3 K V . 

9 5 0 ^FW^#-emJE^rPniD (il/nn^W -> 3 V) -f- <* 

lC*?$Lfc 0 -^L-C, ^r^^s/M^^^Bia^ 8ml ©*&i&Kli5iK»U, 
6 cmi/+-U2ftl:z^Lt*aLfc. 

3 7 °C-C 1 4 ~ 1 5 Jg±fe<£r 6 cmVf-V-fel: 

o#CHO-S-SFMII(GIBCO) 3 m 1 JC £ & L , $ h kZ. 4 

0Ra**ufc o 4ii, mm t mm±ffi*%i* u, saa ua — 2 

ot ^L, #*-Li*tt4 *C-C<fc#Lfc. •etb^tLODT"^ ^ ^ KD 
(2) IMxHB s AgTyt/T v'^rAt i5ft^»$©j||£ 
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IMxHBsAgT^ir-Yv-^^A (^^t#^tt) fit % ^ K 

tu £ ft #t jjk tt ra r rate jit j u-c*s$ftsa s » ^gi^ct-y^ 

5 f AtCi#^T^5liHB s Ag (k hi»**HB s A gftf 

if ufc 0 so I****** Ji» 9 o /i i t i % 4= i& *oi"< 

y = 'J 9 0 /z 1 Srjffi-a-Ufct03«rffiffl 

io H B s A g ) h , -r w => > h o — (tftfct, %$??&<£>^) 
i: , £r-fe y h U, &*i»*:fl£Jjft L-CHBsAgSi^ffflLfc. £ fc 
, I4IHB s A g »fc^-< ? * - (pB0411) ^lAlfcCOS 7 ^ffl 

(*4) 



15 





RATE 


tt*M(n*/ml) 




201.1 






3.6 




I^MHBsAeIW 


94.7 


132.9 


BNP— Lm7a 


15.7 


17.7 


BNP— Lm7b 


15.4 


17.2 


BNP— Lm8 


10.6 


10.2 



20 d <0 1&& i 9 . t^O|?H B s A g =i fi (RATE fit) *S B N P. 

-Lm7 aT'l 5. 7, BNP-Lm7bt'l 5. 4 % BNP-Lm 

0 » itO|IlAHBsAgffifi\ gtiif'-^i^S^t 
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L U , r <D IMxHB s Ag7yt^e/7fAb*«)ti/77>f 
fctt*«i-Sjfc»«SfcS feixS. £*T BR* 

em i &m>b*:T&mmm j ?'<>( * (yi Va sP i n i.ooo.ooo 

MWC O „ Sartorius) }C & L s 3 5 0 0 r p m. 4 5 4 < C©3t'i> 
ft#T**£Sas SOClCi^Hlllfc, 800^1^5^,90 

H l^SrfflV>t IMxtHB s AgSiSrfflSL, ^ ffi $ 

^fc^Mi^r ^i:^lE]i|x^^tf^UfctC5, d] ifc ^ fi 4 o % ifr m T* 
o tc „ 

(4) L, S#3m&^© I Mx J; 5 S JftjjRttflDfflJjfc 
5 % F C S -MEM^t COS7»JS*«*tt*5t 4 8 0% = 

6-8^^ti:fyy.>y &iLxW§ | Ji)( x 5ml 
1 *l:o|||JS^4 x i o 8 j@ t ^ § J; 5 te^auSt'O ft & ft ft 

tt, 3 0#, 1 2 0 0 0 rpmtfc5, ±»^ft5l«?4 
3i (Ep medium :RPMI- 1 6 4 0 + 1 0 mM 

^/V = -^+0. ImM DDT) & 3 0 0 M 1 * tHJlS^li Lfc 



L fe^F- (HB s Ag L*^****,* 
^^mf"7^% KDNA (pB0441) fo 5 ^ ft * ^ «< > gfc^ 
MO Ln^m^myj^^ KDNA 5 M g S ft* (HB s A 

g S^W^«i»6ft5tt^) KDNA (pB0603) fe 
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Rl NMc *D *. , * ^-<ry h ( 4 m m =¥ y ;/ ) (^^U7t 0 :^|;o. 3 
KV, 9 5 0 iiFW*#-etJE«:SJD (^f*hn#u~-v/ 3 >) g 

3 7tT'l 4-1 5 *m*ft Lfcftt iff ft & 6 c m ^ ^ - I & {d 

otCHO-S-SFM II (GIBCO) Smlfl^L, $ & 4 

CCTftffL, **JbJ||W:4 , C-Ci*#Lfc Q ^*±^<D^:^^^(h B 
sAg^»)£rlMx HBsAg Tyir^-^^^^^ffiv^T^I^UfCo 

(« 5 ) 





RATE 




255.0 




6.2 


I?£MHBsAe*ft^ 


363.9 


BNP— Lm7b 


58 


BNP — Lm8 


47.6 



C <0 x t^©HB sAgS* (R ATEfi) BNP- 
Lm7b-e58. 0, BNP-Lm8-C4 7. 6f$>t), |||XH 

BsAgttffcJSMT (2) !?raMttteiS5V^^fc£<HB s 
A g US*) Lfc„ 

(5) ^SIHB s A g&^^ODNAi(A 

( 3 ) X-ntz: , ftffl Lfcf IMHB s A g ( B N P - L m 8 ) 
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5 0 0 n 1 iCMft Lfc 0 xu^ hPJKW-">3 yl4mm¥f 
y/^raKy ht, 50V, 7 5 0 AFfil/nP*l/-v'3>l, 

A$ tbfc^^^AH B s A g fe^F^f^M^nfc 0 

5 (6) GFPil^i^-DNAlrtALfcL^iaSHepG 

2 ^BIS^^afe^^A 

6 cm->t-Hft^OHe P G 2ftlfilr Ml ^vyfelUTttlS 

9 0 0 Offl/well t/£5i5lC^ tt L, 3 7 °C T*~ SfcigH 
10 Vtc D Z <DH e p G 2 *HJI^{C , (5) CD G F P $g £&^< * * — D N A 

Al/ctllHB s A g (GFP — BNP — Lm8), ioXXfGF 

Pm*&-<? ^-DNA^AU;f4iHB s A g *£^£^D Ufc D 
3: , JKi/r ^ ^ y 1* n — t LTHe p G 2 IBJS G F P H^/< 
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(O fr(D * Jf =f J -7 = > h n - ;V ( c ) teGFPfgii^^^-DNACo 
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r ttK: «fc fttf , GFPI^^-^a lsfcmtkm%L+ inc 
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(ItlHB sAg (WT) 6. 4 n g + G F P fg^^ ^ ^ — 2 0 0 
ng) SSJDUfcfcO, (d) ttHJiRiafto (fe«2o), SfciiiiM 
«©(*fil2o) % BNP-Lm8&fCGFP?l5^^^-5;|AL 
T\ (BNP — Lm8 (6. 4ng) +GFP |§9L-< * * — ( 2 0 0 n 
g)) WitiQ bfc <t> OT'fc 5 S 
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JSrtl!lAff»!:J»A-C#fc 0 o * !9 , BNP-Lm8 tt&Sffc 
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i , He pG2»iaoftfcDlCt f :*C Hi # ^ £ J§£ W i rDr^rffi 
V> T ^ o <D (012) tX'&^ti. - £ T* , Hill, |12®# 
B®ofeiSfi:tBSHfetffc O , *^f^fCfc5 0 ( a ) »isKs?5r 
^ 3y ^° -^(G F P3§3l-<* * - D N A (200ng) £ FuGene 6 (0. 5 

ii 1) b (Dfe&fc&ffito ufc £>K (b) li^^fr^^ny ^p^/>(g 
F PH^^^ ^-DNAO^^iiDLfcfe©), (c) liGFPf^^ 
^-^^^t5^4iHB s Agt^f- (HtlHB s Ag (WT) 

1 4 n g + G F P l§^-<^ * - 2 0 0 n g ) £ «P L *> (d) ii 

GFP^^^^-|r^^t5BNP-Lm8Sf (BNP — Lm8 
(5ng) + G F P3§31-<^ ( 2 0 0 ng)) ^tt Lfct 

So 
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£ tl tZ. «fc tl & , GFPfa^^-^rt^tSffilHB s A g 
f l:iiDLfcHe pG2^Sflfe, GFP#§5L^^* — ^^3t5BNP 
-LmSt^^iJPLfcHe p G2»J6T?lt, GF P 30 s 3| A cF it /3 s > 

t h izmtf > a mmi&w i r d r k nm^ a>o it. ufc a* o -c , 

5 BNP-Lm8S^fU h ff*B J& ft ft 3t fc^- A ifi 'if t> tl 5 Z. 

(9) BNP-Lm8iBNP-Lm7bt©ae?iAa* 
& Id , GFP — BNP — Lm8 £GFP — BNP — Lm7 b k \Z$3 

10 BNP-Lm8&£3l>-CfTo/ck<Di, GFP — BNP — Lm7 b £r 
fflV^T^ro/ttro^-eib^feCBlia). ^Ctr, i 1 3 (D (a) Ht rf* 
-^X-f^^V h o — /KG F PIS^^-DNA (200ng) t FuGene 6 
(0.5^1)t©ttft^IiDtfct©), (b) ft^^T-f h o- 

/KGFPHS'i^^-DNA©»iSr«DLfctC) 1 (c) G F P 3§ 
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^PLfc^O, (d) llGFPii^^-DNA^ft^tSSilHB 
sAgfcfc^ (»£SiHBsAg (WT) 6. 4 n g + G F P #§ 51 ? 
^— DNA2 00ng) £r ^ 2)D U fc t> <D , (e) liGFPM^^^- 

20 D N A & ft fi-f £ B N P - L m 8 ^ ( B N P — L m 8 (3. 2n 

g) + GFP^m-<^^-DNA ( 2 0 0 n g ) £: 25s £Q L & CD , 
(f) liGFPiH^^^-DNA^rtat5BNP-Lm7 b ^ 
(BNP — Lm8 (6. 4ng) 4- G F P f§ 51. ^ * — D N A (20 
Ong) Li/t <E> % (g) ftG F Pi^^<^ ^-DNA^^^f 
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5BNP-Lm7b|^ (BNP — Lm8 (3. 2 n g ) + G F P 3§ 
m^??— ( 2 0 0 ng) £MPLfc<bW. Ch) BGFPB^-<^^ 
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5 GFPBI^^- DNA^rt^-t-SBNP-Lm 

7 b *fc ^ K. £ o T t> #IB IS 1*1 3$ ft jJS ft gi $ ft, it # „ G F P 

3£%L-<? ^-DNA^rt^t5BNP-Lm 8^^60^JD"e, £ 9 & 

10 BNP-Lb8#, i4iHBsAggfj:!)Sjti)^<Si 

^rt^tg^ift V> 5 C £ 2S#*»o fc„ £ <b fff fti|j&4$ft'& 
£ ft T V> fc 0 £ . 7i0-/77^y^l^LfcBNP-Lm7 
^■t, B N P - L m 8 £ te, J: 0«3t*S»<*«$*L 

15 fc ft , BNP-Lm8 0*iSBNP-Lm7 bfif 

20 m^-hOflJ^ <D PT^tt 

i o <t 5 U T fls L fc ti . t^rm It * t* v> o tS t£jj& 
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SEQUENCE LISTING 
<110> Japan Science and Technology Corporation 

<120> Hollow nano-particles composed of cysteine -modified proteins, and 
their use as a therapentic drug 

<130>P023P05 

<150> JP2002- 191386 
<151> 2002-6-28 

<150> JP2003- 183863 
<151> 2003-6-27 

<160> 36 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 1218 
<212> DNA 

<213> Hepatitis B virus 

<220> 
<221> CDS 
<222> (1)..(1218) 

<400> 1 

atg aga tct ttg ttg ate ttg gtt ttg tgt ttc ttg cca ttg get get 48 
Met Arg Ser Leu Leu He Leu Val Leu Cys Phe Leu Pro Leu Ala Ala 
15 10 15 

ttg ggt aag gtt cga caa ggc atg ggg acg aat ctt tct gtt ccc aat 96 
Leu Gly Lys Val Arg Gin Gly Met Gly Thr Asn Leu Ser Val Pro Asn 
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20 25 30 



cct ctg gga ttc ttt ccc gat cac cag ttg gac cct gcg ttc gga gcc 144 
Pro Leu Gly Phe Phe Pro Asp His Gin Leu Asp Pro Ala Phe Gly Ala 
35 40 45 

aac tea aac aat cca gat tgg gac ttc aac ccc aac aag gat caa tgg 192 
Asn Ser Asn Asn Pro Asp Trp Asp Phe Asn Pro Asn Lys Asp Gin Trp 
50 55 60 

cca gag gca aat cag gta gga gcg gga gca ttc ggg cca ggg ttc acc 240 
Pro Glu Ala Asn Gin Val Gly Ala Gly Ala Phe Gly Pro Gly Phe Thr 
65 70 75 80 

cca cca cac ggc ggt ctt ttg ggg tgg age cct cag get cag ggc ata 288 
Pro Pro His Gly Gly Leu Leu Gly Trp Ser Pro Gin Ala Gin Gly He 
85 90 95 

ttg aca aca gtg cca gca gca cct cct cct gcc tec acc aat egg cag 336 
Leu Thr Thr Val Pro Ala Ala Pro Pro Pro Ala Ser Thr Asn Arg Gin 
100 105 110 

tea gga aga cag cct act ccc ate tct cca cct eta aga gac agt cat 384 
Ser Gly Arg Gin Pro Thr Pro lie Ser Pro Pro Leu Arg Asp Ser His 
115 120 125 

cct cag gcc atg cag tgg aat tec aca aca ttc cac caa get ctg eta 432 
Pro Gin Ala Met Gin Trp Asn Ser Thr Thr Phe His Gin Ala Leu Leu 
130 135 140 

gat ccc aga gtg agg ggc eta tat ttt cct get ggt ggc tec agt tec 480 
Asp Pro Arg Val Arg Gly Leu Tyr Phe Pro Ala Gly Gly Ser Ser Ser 
145 150 155 160 



gga aca gta aac cct gtt ccg act act gcc tea ccc ata tct ggg gac 528 
Gly Thr Val Asn Pro Val Pro Thr Thr Ala Ser Pro lie Ser Gly Asp 
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165 170 175 



cct gca ccg aac atg gag aac aca aca tea gga ttc eta gga ccc ctg 576 
Pro Ala Pro Asn Met Glu Asn Thr Thr Ser Gly Phe Leu Gly Pro Leu 
180 185 190 

etc gtg tta cag gcg ggg ttt ttc ttg ttg aca aga ate etc aca ata 624 
Leu Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg He Leu Thr lie 
196 200 205 

cca cag agt eta gac teg tgg tgg act tct etc aat ttt eta ggg gga 672 
Pro Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly 
210 215 220 

gca ccc acg tgt cct ggc caa aat teg cag tec cca ace tec aat cac 720 
Ala Pro Thr Cys Pro Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His 
225 230 235 240 

tea cca ace tct tgt cct cca att tgt cct ggc tat cgc tgg atg tgt 768 
Ser Pro Thr Ser Cys Pro Pro lie Cys Pro Gly Tyr Arg Trp Met Cys 
245 250 255 

ctg egg cgt ttt ate ata ttc etc ttc ate ctg ctg eta tgc etc ate 816 
Leu Arg Arg Phe He He Phe Leu Phe He Leu Leu Leu Cys Leu He 
260 265 270 

ttc ttg ttg gtt ctt ctg gac tac caa ggt atg ttg ccc gtt tgt cct 864 
Phe Leu Leu Val Leu Leu Asp Tyr Gin Gly Met Leu Pro Val Cys Pro 
275 280 285 

eta ctt cca gga aca tea acc ace age acg ggg cca tgc aag ace tgc 912 
Leu Leu Pro Gly Thr Ser Thr Thr Ser Thr Gly Pro Cys Lys Thr Cys 
290 295 300 



acg att cct get caa gga acc tct atg ttt ccc tct tgt tgc tgt aca 960 
Thr lie Pro Ala Gin Gly Thr Ser Met Phe Pro Ser Cys Cys Cys Thr 
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305 310 315 320 

aaa cct teg gac gga aac tgc act tgt att ccc ate cca tea tec tgg 1008 
Lys Pro Ser Asp Gly Asn Cys Thr Cys lie Pro lie Pro Ser Ser Trp 
325 330 335 

get ttc gca aga ttc eta tgg gag tgg gec tea gtc cgt ttc tec tgg 1056 
Ala Phe Ala Arg Phe Leu Trp Glu Trp Ala Ser Val Arg Phe Ser Trp 
340 345 350 

etc agt tta eta gtg cca ttt gtt cag tgg ttc gta ggg ctt tec ccc 1104 
Leu Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro 
355 360 365 

act gtt tgg ctt tea gtt ata tgg atg atg tgg tat tgg ggg cca agt 1152 
Thr Val Trp Leu Ser Val lie Trp Met Met Trp Tyr Trp Gly Pro Ser 
370 375 380 

ctg tac aac ate ttg agt ccc ttt tta cct eta tta cca att ttc ttt 1200 
Leu Tyr Asn lie Leu Ser Pro Phe Leu Pro Leu Leu Pro lie Phe Phe 
385 390 395 400 

tgt ctt tgg gta tat att 1218 
Cys Leu Trp Val Tyr lie 
405 



<210> 2 
<211> 406 
<212> PRT 

<213> Hepatitis B virus 
<400> 2 

Met Arg Ser Leu Leu He Leu Val Leu Cys Phe Leu Pro Leu Ala Ala 
15 10 15 
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Leu Gly Lys Val Arg Gin Gly Met Gly Thr Asn Leu Ser Val Pro Asn 
20 25 30 

Pro Leu Gly Phe Phe Pro Asp His Gin Leu Asp Pro Ala Phe Gly Ala 
35 40 45 

Asn Ser Asn Asn Pro Asp Trp Asp Phe Asn Pro Asn Lys Asp Gin Trp 
50 55 60 

Pro Glu Ala Asn Gin Val Gly Ala Gly Ala Phe Gly Pro Gly Phe Thr 
65 70 75 80 

Pro Pro His Gly Gly Leu Leu Gly Trp Ser Pro Gin Ala Gin Gly lie 
85 90 95 

Leu Thr Thr Val Pro Ala Ala Pro Pro Pro Ala Ser Thr Asn Arg Gin 
100 105 110 

Ser Gly Arg Gin Pro Thr Pro He Ser Pro Pro Leu Arg Asp Ser His 
115 120 125 

Pro Gin Ala Met Gin Trp Asn Ser Thr Thr Phe His Gin Ala Leu Leu 
130 135 140 

Asp Pro Arg Val Arg Gly Leu Tyr Phe Pro Ala Gly Gly Ser Ser Ser 
145 150 155 160 

Gly Thr Val Asn Pro Val Pro Thr Thr Ala Ser Pro lie Ser Gly. Asp 
165 170 175 

Pro Ala Pro Asn Met Glu Asn Thr Thr Ser Gly Phe Leu Gly Pro Leu 
180 185 190 



Leu Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg lie Leu Thr lie 
195 200 205 
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Pro Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly 
210 215 220 

Ala Pro Thr Cys Pro Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His 
225 230 235 240 

Ser Pro Thr Ser Cys Pro Pro He Cys Pro Gly Tyr Arg Trp Met Cys 
245 250 255 

Leu Arg Arg Phe He lie Phe Leu Phe He Leu Leu Leu Cys Leu He 
260 265 270 

Phe Leu Leu Val Leu Leu Asp Tyr Gin Gly Met Leu Pro Val Cys Pro 
275 280 285 

Leu Leu Pro Gly Thr Ser Thr Thr Ser Thr Gly Pro Cys Lys Thr Cys 
290 295 300 

Thr He Pro Ala Gin Gly Thr Ser Met Phe Pro Ser Cys Cys Cys Thr 
305 310 315 320 

Lys Pro Ser Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp 
325 330 335 

Ala Phe Ala Arg Phe Leu Trp Glu Trp Ala Ser Val Arg Phe Ser Trp 
340 345 350 

Leu Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro 
355 360 365 

Thr Val Trp Leu Ser Val ne Trp Met Met Trp Tyr Trp Gly Pro Ser 
370 375 380 



Leu Tyr Asn He Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe 
385 390 395 400 
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Cys Leu Trp Val Tyr lie 
405 



<210> 3 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artificially 
Synthesized Primer Sequence 

<400> 3 

gcacccacgt ctcctggcca aaattc 26 

<210> 4 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 4 

gaattttggc caggagacgt gggtgc 26 

<210> 5 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 



<400> 5 



tcaccaacct ctagtcctcc aatttg 



26 



<210> 6 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 

<400> 6 

caaattggag gactagaggt tggtga 26 

<210> 7 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 



<400> 7 



cttgtcctcc aataagtcct ggctatcg 



28 



<210> 8 
<211> 28 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 

<400> 8 

cgatagccag gacttattgg aggacaag 28 



<210> 9 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 

<400> 9 

tatcgctgga tggcgctgcg gcgttttatc 30 

<210> 10 
<211>30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 



<400> 10 

aaaacgccgc agcgccatcc agcgatagcc 



30 
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<210> 11 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence "Artificially 
Synthesized Primer Sequence 

<400> 11 

catcctgctg ctacccctca tcttcttg 28 

<210> 12 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 12 

caagaagatg agggctagca gcaggatg 28 

<210> 13 
<211> 27 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 
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<400> 13 

atgttgcccg ttgcgcctct acttcca 



27 



<210> 14 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceArtificially 
Synthesized Primer Sequence 

<400> 14 

tggaagtaga ggcgcaacgg gcaacat 27 

<210> 15 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Primer Sequence 



<400> 15 

agcacggggc cttcgaagac ctgcacgatt 



30 



<210> 16 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 16 

gtgcaggtct tcgaaggccc cgtgctggtg 



30 



<210> 17 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 17 

ccatgcaaga cctcgacgat tcctgct 27 

<210> 18 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ^Artificially 
Synthesized Primer Sequence 

<400> 18 

agcaggaatc gtcgaggtct tgcatgg 27 



<210> 19 
<211> 25 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artificially 
Synthe sized Primer Sequence 

<400> 19 

atgtttccct ctagttgctg tacaa 

<210> 20 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequent Artificially 
Synthesized Primer Sequence 

<400> 20 

ttgtacagca actagaggga aacat 

<210> 21 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 



<400> 21 

tttccctctt gcagctgtac aaaac 
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<210> 22 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Primer Sequence 

<400> 22 

ttttgtacag ctgcaagagg gaaac 

<210> 23 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 

<400> 23 

cctcttgttg ctcgacaaaa ccttcg 

<210> 24 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 



<400>24 
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cgaaggtttt gtcgagcaac aagagg 

<210> 25 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 

<400> 25 

tcggacggaa acagcacttg tattcc 

<210> 26 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 

<400> 26 

ggaatacaag tgctgtttcc gtccga 

<210> 27 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artificially 
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Synthesized Primer Sequence 



<400> 27 

cggaaactgc acggccattc ccatccca 



28 



<210> 28 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 

<400> 28 

tgggatggga atggccgtgc agtttccg 28 

<210> 29 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 

<400> 29 

accaattttc tttgcgcttt gggtatac , : 28 

<210> 30 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :Artificially 
Synthesized Primer Sequence 



<400> 30 

gtatacccaa agcgcaaaga aaattggt 



28 



<210> 31 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 

<400> 31 

ccttcggacg gaaacagcac ggccattccc 30 

<210> 32 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Primer Sequence 

<400> 32 

gggaatggcc gtgctgtttc cgtccgaagg 30 



<210> 33 
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<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence • Artificially 
Synthesized Primer Sequence 

<400> 33 

tttccctctt gtagctcgac aaaac 25 

<210> 34 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 34 

gttttgtcga gctacaagag ggaaa 25 

<210> 35 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 35 

atgtttccct cttctagctc gacaa 



25 
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<210> 36 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 36 

ttgtcgagct agaagaggga aacat 
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